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Question 1. 


2-5 4 
(a) Evaluate 16213 x (¢ >| by hand, showing all working. Express the result as a fraction, 


then as a decimal to 2 decimal places 
[4 marks] 


4 17 
(b) Which is larger, = or = ? Show all working. 


[3 marks] 


(c) Convert 7800 m/s (metres per second) to kilometres per hour (kph) using appropriate 
conversion factors. Express the result as a decimal to 2 decimal places, then convert to 
scientific notation. (This is the speed of a satellite in low earth orbit) 

[3 marks] 


(d) A protected bettong population grew 2.5% in the last year and is now thriving at 754 healthy 
individuals. What was the population 1 year ago? What will it be in 1 more year at this rate? 
[4 marks] 


Question 2. 


(a) Expand all terms in the expression 3¢°(t? —6t* + 4) + 2r(12r* + 4t7 + 6f), then collect like 


terms. 
[3 marks] 
(b) Factorise the expression x? +2x+7x* +14 showing it as a product of two terms 
[2 marks] 
17x+5 
(c) Solve the following equation for x and check your result: -4=0 
3+8x 
[3 marks] 


(d) A straight line passes through two points (X1,y1) = (2,2) and (x2,y2) = (4,6). Find the equation 
of the line and sketch its graph. Determine whether a third point (x3,y3) = (3,4) lies on the 
line. [6 marks] 


Question 3. 


(a) Solve the following equations for x and confirm your result 


a 
5 enw 
ii 3* = 243 
ii, Se =6 
iv. Alnd+ 4x) =8 [8 marks] 
(b) Determine whether the equation 3x* —4x+12 =Ohas any real solutions, justifying your 
answer. 
[4 marks] 
(c) Factorise 4x* + 7x +3 by solving for x 
[2 marks] 
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Question 4. 


(a) 


(b) 


(c) 


7 yearling pufferfish were examined for skin thickness using a tissue micrometer, yielding 
the following measurements in mm: 


0.75, 0.67, 0.81, 0.85, 0.79, 0.71, 0.69 


i. What is the mean thickness? Perform this calculation by hand. 
ii. What is the standard deviation? Use your calculator and also check your mean value. 
iii. | What are the units of mean and standard deviation? 


[4 marks] 


A magnetic field used to isolate subatomic particles in extreme vacuum is thought to 
contain exactly 3 electrons (E), 2 neutrons (N) and 1 suspected Higgs boson (H). The 
research team has sufficient power for only 2 attempts to isolate the Higgs. All particles 
have equal probability of being isolated in any attempt. 


i. What is the probability of isolating at least one electron? 
ii. What is the probability of isolating both neutrons? 
iii. What is the probability of isolating the Higgs? 
[6 marks] 


Bank records indicate that the owner of a found credit card is a regular purchaser of Elle 
magazine, has a mortgage in an upmarket suburb and has recently bought a late model 
Porsche. Around 7% of the city’s residents live in this upmarket area, but only 2% of all 
residents own a Porsche. If the city has 4,500,000 residents, how many residents could 
own the found card? Assume these are independent traits for the calculation, but then 
explain why this might not be a realistic assumption. 


[4 marks] 


Question 5. 


a) 


b) 


c) 


A microwave tower is a vertical mast 60 metres high with three braces attached at points 
20m, 40m and 60m above ground. If the braces are fixed to a concrete support 40 m from 
the mast’s base, how long are each of the three braces? 


[4 marks] 


A circle has a surface area of 13.7 cm’. Find the circumference of the circle. 


[4 marks] 


A triangle has sides of length 3cm and 6cm with an angle of 30° between them. Find the 
other side and the angles of the triangle. 


[6 marks] 


Please remember - This examination question paper MUST BE HANDED IN. Failure to do so may 
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